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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibe (U.S. 6,256,132) in view of Kato (EP 1122579). 

Ishibe, an acknowledged prior art, discloses a multi-beam scanning optical 
system comprising light source means which has plural luminescence parts arranged 
apart from each other in both a main-scanning direction and a sub-scanning direction 
(light source 1 includes two light emissions sections A and B spaced apart in both main 
and sub-scanning directions) (Figs. 6A, 6B) (col. 5, lines 23-32), a rotating polygon 
mirror (5) which has reflection surfaces (5a) for deflecting plural light beams emitted 
from the plural luminescence parts, respectively, a first optical system (condensing lens 
2) which is arranged in an optical path leading from the light source means to the 
rotating polygon mirror and converts the plural light beams into convergent light beams 
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or divergent light beams (col. 5, lines 33-36), and a third optical system (f0 lens system 
6) which guides the plural light beams deflected by the rotating polygon mirror onto a 
surface to be scanned of a drum shape (photosensitive drum 7) having a rotation axis 
along the main-scanning direction, wherein, in a sub-scanning section, the respective 
light beams to be made incident on the surface to be scanned are made incident such 
that principal rays thereof form an angle (angle a) with respect to a normal line of the 
surface to be scanned, respectively (Fig. 7) (col. 6, lines 39-47), whereby when it is 
assumed that a maximum value of a positional deviation amount, which is generated in 
a first direction relatively parallel to the main-scanning direction between focusing points 
of the respective light beams on the surface to be scanned, is 5Y1 (col. 7, lines 41-51), 
a maximum value of a positional deviation amount, which is generated in a second 
direction relatively parallel to the main-scanning direction between the focusing points of 
the respective light beams on the surface to be scanned as convergent light beams or 
divergent light beams are made incident on the third optical system in the main 
scanning direction, is 6Y2 (col. 7, lines 54-67). 

Ishibe teaches the required conditions that bind the two maximum values of the 
positional deviation amounts 5Y1 and 5Y2 with respect to the distance P between two 
adjacent scanning lines, for a printer having a resolution of 600 dpi, such that: 

| 5Y1 + 6Y2| < P/3 = 0.0141 1 mm (equations 6 and 8) 
where 6Y1 = +0.00212 mm 
5Y2 = -0.00229 mm. 
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but fails to include the third positional deviation amount 5Y3 in the main scanning 
direction due to the relative wavelength difference between the light emitting sections. 

Kato discloses that the imaging position deviation caused by a wavelength 
variation between the multiple laser light sources has to be suppressed to an amount of 
50 |jm or less in a printer having a resolution of 600 dpi (paragraphs [0059]-[0060]) or 

6Y3 = 50 Mm = 0.050 mm, 
the largest positional deviation as compared to 5Y1 and 5Y2. In other words, the 
combined positional deviation amounts would give: 

| 5Y1 + 6Y2 + 5Y3| < MAX (|6Y1|, |5Y2|, |8Y3|) 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to set the different positional deviation amounts in the . 
device of Ishibe to also account for the positional deviation amount caused by a 
wavelength variation as taught by Kato. The motivation for doing so would have been to 
reduce the positional deviations of the different laser beams and thus to reduce the 
misregistration between colors. 

Ishibe further teaches: 

• The positional deviations 6Y1 and 5Y2 having opposite signs, and either one can 
be negative or positive (col. 10, lines 57-59), and thus the following relationship 
6Y1 x (6Y2 + 8Y3) < 0 is met when 6Y1 has a negative sign, 

• both the second direction and the third direction are directions opposite to the 
first direction (by virtue of the teaching at col. 10, lines 57-59), 
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• a second optical system (cylinder lens 4) which focuses the plural light beams, 
which have passed through the first optical system, on the reflection surfaces of 
the rotating polygon mirror in a linear shape extending in the main-scanning 
direction (col. 5, lines 37-45), 

• a photosensitive member (photosensitive drum 101) (Fig. 15) arranged on the 
surface to be scanned, a developing device (107) which develops an electrostatic 
latent image, which is formed on the photosensitive member by a light beam 
used for scanning in the multi-beam optical scanning device, as a toner image, a 
transfer device (transfer roller 108) which transfers the developed toner image 
onto a material to have an image transferred thereon, and a fixing device (fixing 
roller 113) which fixes the transferred toner image to the material to have an 
image transferred thereon. 

4. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibe in view of Kato, as applied to claims 1 , 3, 5-6 above, and further in view of 
Kimura (U.S. 7,015,940). 

Ishibe, as modified by Kato, discloses all the basic limitations of the claimed 
invention except for the printer controller which converts code data inputted from an 
external device into an image signal and inputs the image signal to the multi-beam 
optical scanning device, the plural image bearing members which are arranged on the 
surfaces to be scanned of the- multi-beam optical scanning devices and the formation of 
different color images. 
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Kimura discloses a scanning optical apparatus for forming color images, the 
apparatus including plural image bearing members, which are arranged on the surfaces 
to be scanned of the multi-beam optical scanning devices, to form different color images 
(Fig. 7), and the printer controller (111, Fig. 9), which converts code data inputted from 
an external device (1 17) into an image signal (col. 4, lines 54-59). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the multi-beam optical scanning devices to 
form different color images as well as the code converter to the device of Ishibe as 
taught by Kimura since Kimura teaches this to be well known in the art that the plural 
multi-beam optical scanning devices are needed to form color images and that the 
printer controller is needed to format the input image data such that the image can be 
properly formed. 

Allowable Subject Matter 

5. Claim 4 is allowed. 

6. Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including, all of the limitations of the base 
claim and any intervening claims. 

7. The following is an examiner's statement of reasons for allowance: claim 4 is 
patentable over the prior art patents and printed publications because of the specific 
required relationship, which involves different parameters of the optical scanning 
apparatus, the parameters including the number of the plural luminescence parts, the 
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average value of an angle formed by the principal rays of the plural light beams emitted 
from the first optical system and the optical axis of the third optical system, the focal 
length of the first optical system, the interval of the plural luminescence parts, the 
average value of the angle which the principal rays of the plural light beams to be made 
incident on the surface to be scanned in the sub-scanning section forms with respect to 
the normal line of the surface to be scanned, the radius of a circle inscribed in the 
rotating polygon mirror, the maximum scanning angle of the plural light beams deflected 
and used for scanning by the rotating polygon mirror, the angle formed by the normal 
line of the surface to be scanned in the maximum scanning position of the plural light 
beams, which are used for scanning the surface to be scanned by the third optical 
system, and the plural light beams, the maximum value of the relative wavelength 
difference of the plural light beams emitted from the plural luminescence parts, the 
distance from a light outgoing side principal plane of the third optical system to a natural 
convergent point of the convergent light beams or the divergent light beams converted 
by the first optical system, the distance from the light outgoing side principal plane of the 
third optical system to a position, in which the convergent light beams or the divergent 
light beams converted by the first optical system are converged and focused by the third 
optical system, the f6 coefficient of the third optical system, and the interval of focusing 

* 

points in the sub-scanning direction on the surface to be scanned of the plural light 
beams determined from a resolution. This serves to even reduce color misregistration 
and is not taught by the prior art of record alone or in combination. 
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8. The following is a statement of reasons for the indication of allowable subject 
matter: the primary reason for the indication of the allowability of claim 2 is the inclusion 
therein, in combination as currently claimed, of the limitation related to the specific 
relationship between the different positional deviation amounts, which is not found 
taught by the prior art of record considered alone or in combination 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). 

HAI PHAM 
PRIMARY EXAMINER 

May 13, 2006 



